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1-a.et] 

# n fl, ^ ^71 ZLZ\JL #3)- 41°]^ 3 ,4" 4 ^4 ?V 

= 444 ^ 3,4-1^4444^4^4^4:3 44 44^.444 u >4 3,4-4 

1^44-2-^ 4 3, 4-11314^-4 4 -M^S: 4^4-^ 1^0.3. #4 ^-Sr 

^Tr4-. 

[4141 



3,4-11314444^-4, 3,4-4 *£44 4-2-4, 1-45444 44 
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14 4 4 1 

[444 441 

3, 4-4:4 ^4 #44-2-^ ^ 3,4-t^^Al^ o.^4 ^lS y o v ^ {Method for producing 
3,4-alkylenedioxythiophenes and 3,4-dialkoxythiophenes} 

[444 4 41 4 
[444 -=-^] 

[444 ^ zl ^e]] 7 ]4rj 

/ 

£ 44£r 3,4 -^^aIe] ^ 3,4-44^4#4e 1 o.^# ^ ^o] 

4. #4 #4 4nfl, 44^1 ^-^71 ZIEl^L ^-g-n]] 3 , 4~4 4 t#4 E} 

4 4 =#44 4 3,4-44^4#44-2.sffl47l-^-#444 ^-7 >h. 4^4 nl-g-ofl oi^fl 34-40^4 
44#lffl 4 3, 4-4444## 4 -2.^# #2:#-# 444 ^ 444. 

4^4 ^144 ^cflAl ^4444, #El3X)4 ( HElZL #4El_2.3gl -§-ol CfoJ:^ ^ ^ 
40^1 A>-g-5lJI o^Cf. 4^, §5lEl4^1^r 444 £jl 014^, ZL fi^n EjO.^ 

4 3, 4 4 444 44^14 £.44-01 , 4 4#7^j 4 4 -IIM14 e!4 #444 t£i( 3l4 - 

44 ^1 cl 44 El 0.^1) ol 44 u> ol <52 (Bayer) <41 44 7M44 4 e{ -§--g- #44 Al-g-slji 44 . 
014 #4 7B4^ #4(3,4-4^4##2iiL^])4 -§- 4 # a. 7il ##4- #4-. l) 4# 44 x 11 , 
2) 4^114 rfl-g-, 3 ) PCB 7l4r 3^, 4) -R-7l EL 444^4 #4 # 7 >^ fo s Af-g-<£ 

4 . 

44- 4°1 #44-2.3. zi 4##°>7> # 2 } (3, 4-## 3] 4 ##4-2. ^1)4 4|2 #4# 

44x114 3,4-#^#4##4iL^!£3.#Ei 4^44. 4 4-71 , 444 3,4-#z)#4##4.2.^ 




^^0020071992 <£*}'■ 2003/11/4 

^ *112: 7l^7fl’t^r tfl T&S] 3, 3 S-Jffl #°H A 1 7}^ tflS^ol -fr^l 

3,4-^^4 A 1^^.3](3,4- e thylenedioxythiophene, °}*} ED0T)£l *fl2:^ i^-g- «V-g-^ (l)ofl 
A i -S-^-°l ^^-^^^-sS^lHCthiodiglycol late)^.-^-^] 4^:7l](l ^-g-, 2-^ETfl 

^-§-, 3-1&3I 7K^Sfl ZL512I 4-^711 tiV-g-^- 7l*H o]^.ol^lcf. 

< 4 > [^r-g-70 1] 



O V __ 

S-(CH 2 COCH 3 ) 2 + EtO^V 



NaOMe/MeOH 



Na^O O^Na 



H3CO2* 






co 2 ch 3 



Cl Cl 
reflux 




1. 10% NaOH 

2. 1 N HCI |( 




Cu/Cr , Quinoline 
180 °C 




EDOT 



( bp : 225 °C ) 



1, 2, 3^711 »&-§-£: ^^91 o] 3^-g-ol &o_q., u}x] 5V 4^-711 9} f?fH 

4-^2)- ^T-g-^r ^ ^31^; , JI7>2l -g-nfl Af-g- , ^ *}-§- -£-£ ^-0_^ 7 ]\^ 9 ] 

°1*1 7> ^ ^-^014. 

*1^- ^--S. *112,453, 103 Ji( 1948) ^ E. 47l(Fager, J. Amer. Chem. Soc., 1945, 

67, 2217-8.), HBlJI M. 3.z)(M. Coffey et al , Synth. Commun. , 1996, 26 2205-12.) 
3,4 -^^a1e1^^1c17}- = 4^^ ^ 3,4-^ 

$r #-§-£- o^av^j o.^ ^7fl ^Hl A i Cu#^, JEEgr Cu/Cr A >s}-# W) ^(quinol ine) 

-H£r(180~200 o CHH 
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<7> H&A, ojs. 3^, 1) #^1 ^ -?] s' 'cl’cr «1 ^ °1 

238 °C °1 D 1 , A A ^°d EDOT^l *1^ 225°C°]E.3 -g-^ ^3 *<Ml*b7Hn=r #7>^ 

AA, ^ 3.3v}3n$\3\3 -g-el *Vi4. 2) ^gb <4Msb, &33 

#ofl #7fl^ <*7^ ^ 

-2-^# O^o. 7 |^q. ^0_5.-g-El <*7^ AA^A 3ltb 4#tb <4 Til# 

^-£-5. tb^h. 3) iE^b, >£-§- -&£7> 180 °C °1^MH A A A EfS<4 ^ «.^^o) 

4b v #*l ^£]M1, °ls. 91& *W60% Dl^>) ^ AAA AAAt ^ 01x4. 

<8> E. 5)-7S(J. Amer. Chem. Soc. 1951, 2956-57)^ -g-^fl $M Cu ^ ^A A-A 

( 20-40mmHg ) °11 A 190°C5. <I-g-SlHl £) A: ib^^Sb ti>o-^- A*8AA ^ 3,4-^ A^A E)£. 

av 7 | al-g-g. .n-g- jl ^ t\AA «b-§-i: ^r^sflo) 

-g-SS. SE -g-nfl ^ 3^fl ^o], 25051 <^1 JL-StA ^tb lb?b^4^2b a JilS 3,4- 

^l^lEl^^b^-^'i^H 3,4-^^1 S.a]&|^.^1 ^O.M- ^-§ 7^ 65% ^nlcl 

Ef(J. Prakt. Chem. 1996, 672-4). 

<9> D l^b AA ^3 *11 6, 369, 239 Jl( 2002 HI Slab’S, ti l^°l ^-8r(2305. AA) AAA ^e)^ 

#4(5^ ^-# D 11)1- A b-§-^b°! AAA 3,4-tl^-^-AlEl ^ 7b^4^b4± A 3, 4- <4 

^^lcl^-AlEl^.^1cl7bs.4^^^1 lb^4^5b ^b-g-^l ^1*11 3,4-^^aIeI^.^I ^ 3,4-^ ^ 
^^Ei 3 ^ A^A^ ^4- <&A. =iAA, AA *I#tb 4d7l# 

-n- A b^>7ll ^, tib-g- ^£1- 240 °C °l4b v 24^1^1 7><1^>^ al-g- iE^ «1 4! 

°1 ^ &AA A'-AA ^A &A ^b°fl A i 140 °c A A 8AH 0 l^b *b-g-# ^ A l7lEb. °)A A b-§- 

^b^ &A^ u]AA ±-°. -g-ufl^A-1 4 Ir-g-^oH -f-4 EDOT-H- 

^-5ltb4. =lz\A, EDOT^ ^-°4 71 *H I7b^ ^^l^b^ ^ 
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< 14 > 



£ 50% $>44 441-(-§-44- ^-X\o\] ^^.£5. , 4*4 *>>£ 24 #4- ^ 

1- -f-41 .n^:£4 4^ 441-1- 4-44-£i 44:44 44 1-^°14-. 

[*>44 ol=Lj7*> <5>^ 7l#^ 21-711] 

4 1>44 4-44: -H^-£4 3, 4-4 4 -^-4 4 4- € ^ 3, 4-4 H 314 4-4 4 4- ^11- -g-°14^i 
4^441 4 &%r 4 5a 4 444 4^441- 4 4^1- 1=4 44. 

4 444 44 444 444 #4 44444 44 444-£S. ji4^4 3,4-4 444 
444 4 3,4-44^14444444 4 44 4-44 44^1-44 $14-. 

4 444 a 4-4 4-4-4 444 44t> 4-S-4-S-4- 4444 444 44^^ 

ji 4£4 3,4-4444444 4 3,4-4^44444444 irts ^4 44 444 444 
4 444-. 



[444 44 4 441 

4- 444 44 4-44 14 3,4-4 $>4-4 -2, 5-4 -£-41 4 4-^- 4-14- 5£4 471 4-4-4 24 

3,4-^^^1444-2,5-4^.4471-5 4^x1-^- 1-21- 4014 44444ii44 4 44 44 44 

44, 4444 n4^- 44 44 444 44-^444- 444 ^*8 ska, 44 441-4 ts 

444#°.s4 4 44 44s-?- El -g-4-g- Til 714-4 44 i444, 44-4 34 3,4-44 

44-4^- € £2 4-71 4-4-4 44 3,4-44^144444^14- 42:44 4$H) 4:4: 444-. 
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AM ^ ir, 

R 1 ^ R 2 ^ MM 15^ i£^ -gM^M ^r^7lo]ji ( 

X^- ^]^-^-(CH 2 )n-c>M , n-& l^M 12^ AM°M. 

£ 1M o>2fl sMM 5^ o.^!(ED0T ( 

IUPACRij : 2, 3-dihydrothieno[3,4-b]-l, 4-dioxin) ^ -n-5.Al sMM 6^1 <£^-.*1 



At- sM# 5E^r 3,4Mii^AlE]^o} 4^o]} 
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< 23 > 
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<27> 
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^ ^ R^- ygr±^ lvfl^l 15^1 5E^r <^Zj7l Ojcf. 

£- ^ ^ <£^1 ^ 71-s ^.^Hr t?}=4is} *>-§- 

0. 5. fj-^r iflofl ^ av-g- ^£^1^ ^ 9 X 3 ., £E*1 # 

^xr ##?}- ^*l]^o) ^,2.^01 «]--§- $. ^ 3]^Hr X\a) 

7} 95%^ ^r-tS- 

-S- ^ c]^AlEl^_^c]7l-s.4^^(5l-^ 

1, 3*«H 2)-i: l-3f ^°H=r ^.g-^ofl o^H ^ Aj-g-sj-JL <4^ ^xfl SH 

7><1^ ^ ^-cf. 

4H^ *1^1 225 °C nl^lol c]^a]^^^^7>s.4 

^Al-ofl U-o> $M 3]^ til-g-4- ^ #4- #4<y 

^ ° s ^a] B] _$_3jl u] 7^4^^ -f4d £^4 ^-4 44 44 4^°l :^_g_ &cf. #D] ^-^l^o. 
s. «]-g-^l 4 4 s ! 4 4 D fl4 #3]- 4 44 444 D fl 444 44°1 225 °C 44-4 4 ^-a}o];e. 
(sulfoxide), 44 °1— (amide) , 1>^-i:(alcohol )4 4 zz.444 v] 4 li ^-444 — (dimethyl 
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sulfoxide, DMSO)^ N.N-^^l^JiE^^V^l-^iELCN.N-dimethylformarnide, DMF) HB\JL °!| ^li^sl 
if-CEthylene glycol, EG)°1 7}^ 

#7>=.4^s|- al-g-^r lOOdH^l 170°C^ -gr£.°fl A-] 110ifl*l 160 °C 

^ ^r£7> K}#2\*}JL, 1200)^1 140°CSl 7H> ti}^ 

100°C°1^HH^ *Hr°l H}s. 7> ^£H tiV-g-o] ;£ 

A}-g-£]^ 5L^Kr ^T, ^e] iElrr .£-& ^51^1 

c f. 3 ^TIItt ^7l A^ ^A}^^| ( %A>^^, ^-elAVs]-# i£Ar ^ ^Alsj-^-ol 7> 



£- ^ ^-71, ^ AV^i 717111- 1^1, AVi ^Afl^l- 

°fl X i ^<3 ^/^4r ^5llUl A}-g-<^ 1^5.112}- *>-§--§- 71^1 ^^21 

tf. nfBl-A-1, ^-71 u|H AVdl ££^ <4^1 ul-g- -g-7Hl Al ^Al 

^^71- ®o] z}±_ #7l-s.4A]2l- al-g-ol 7]2) 

^ 'TjuV^O] 0-71 Ul-ool ^^1 J^O.^ #Cl ^-711^ O.^ «V-g- A^ 

^#^1- tplls. *g=fi] fS 2 aH 1 ‘‘MIS'M -g- D fll- All7ls>^ 95%°1 -#(GC ^-^)2l 2| 

# «g^-. Ag^l^ ^ 4^ "§^4 99% olAj-o^ J7^£ 

^^#4- <2^4. 4*1, #4 4°^ ^-g-nfls. <y«fl -^-A4#ol ^717^ -g-olsfl^lJI, 

°l*r 42: 44 wV-g-7121 21*1 -g-ol ^>711 tb4. 

°1*} ■& ^-i- 4441- 4*f| J±4 44*1 -er}7l -4U14-& 2L ^-^1- oil Al ^r> 

4 44 -tc- 4 4^°! °l-i- "e 4 c^l oil £]SfH All^l-51^- ^1-g- ol-ulcf. 
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<32> 

<33> 

<34> 



<35> 

<36> 

<37> 



[A^Hl 1] 

^ DMSO -g-lt Af-g-tt EDOT^l 7flS: 

DMSO 1200g , 3,4-«=>fl^^ltq4A]E]^^l^^l-s^A] : (3 > 4-^l^^]ii|^-Al-2 > 5-E]^.^lt]7|-e.4 

460g, 46g4- #^o] -g-sfl s) ^ £>.£-S. ^-g- 

^ mavtl-q-. tiV-g- ^-71 (SE^r /44i)€- 7^1 -^a^ 120°C°1] a) 3^^ -g-o> 7} 1^4. 

<*I^H tIIt)^; :f, ^ e£<>) 2^H1 ^Afl^c*) ^ 

^ ^^-i-4- 95%^ 3,4-<41^?1^4 a 1^^.^1 283gSl Ajj^-g-^. <£ 91 ^. °) ^ 

^#4- Ml-'f^r-E 120 °C<4lAi 141-^-71 <$ 30mmHg ^-g: 99% oRVo} _n^.£ 

A <§^# 269g(°l-E-7l £) 95%) -g- 7}^ 35.a).i= zz.5)l;s) <41 o)^ £-a3_o S sto}^ 

^H^-t- Sir-g-H^l ^31 ^t( decane )^f *)&] . ^ iH-NMRte.SlppnKs, 

2H), 4.19ppm(s, 4H)]'i- 

[til HI ofl 1] 

^ ^ ^7fl §H1A4 ^]^Al^[ ^ 4-: 

DMSO 1200g , S^-oil^^iTl^AlEl^.^l^^l-^^-^^ 460g, ZLSlHL 46g# 

a. <41 ^<$-&}3i #^r #%M -g-s]) ^ ^ ^£-*1 HzaitVcf. «>-§- n-el-^a.<41 ;§3dS-I- <§^ 

*1 til-g-71 ^7)1- Q&is) t) 1 7l ^ ^ 120°C°ll a) 4Al^> -g-sl 7 ><I^^o.i4 tJs) 

^-§-°l ^l^s)Al ^7\S. lOAl^l-4: d) 7>^^ ot 30%2l ^l^ol ol =. 01 ^ 1 ^ 74 , B 1-^7} 

^£)7l Al^-^-c)-. fit 160°C7>7l ^-2- 3f t ^7}$. 36 Al^V av-g-^- al-g-ol 

^ 70% ^l^slSiA^, #*}- #^u4 E)-a7l- ^a^o^c). 



<38> 



[^AHi 2] 
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<39> 

<40> 



< 41 > 

<42> 

<43> 



44 #4, #7)(3# #3)4 4li3] #4# #4# 7}-g-^V ED0T4 43: 

41^ -a 4 if- 1400in£ , 3, 4-4# ^4 #4 4 3 44 4 s.### 460g, H^JL #4## 46g 

# 3 # 43 #4 ##4 #4 € # # 3 # ##4 3 ## 4 . ## #4334 # 

7](3# #3)# ##4 7>sr>T^^i 130°C4 # 444 ## . #^--5-3 44# Jf f 44 

# #7] <41 luif ##441 7] ^44 #3 95% # 3,4-4fi3fl4#7]4£.ja 28 lg# ##4. °] ^ 

#-ir 105 °C 4 A i 4#7]# 10mmHg3 ### #4 ##44 #3 99% o]#4 zi^3 ^ 

## 267g(4#44 # 94 %)^- ## 4 . #3# 7]-3 33433efl44 4# 4 # 4# 

4[^4 ##### 44(decane)4 #3], #3 4## ^ iH-NMRtG.SlppmCs , 

2H), 4. 19ppm(s , 4H)]# #4 4#4#4. 

[ "a. 7] 4 3] 

#4^ 44, #7] (3# 43)4 DMF #4-fr 7>-g-4 ED0T4 43: 

DMF 700 m£ , 3, 4-4# ^14 4 a 1b] 344 7}3##t]- 230g, 3#3 #7]7j ej-Aj-f e] 23g# 
#4334 3# 43 ## ##°| #4 € 4 #3# ##4 34^4. 4# #4334 #7l( 
3# 43)# 7>447i 120°C4 t) 244 ## 7>#4#4. #4## 444 #, ^4# 

44 4 14 #444 4444 =£3 93%# 3,4-4 #^!44443^i i36 g # ## 4 . 4 44 # 

# 4##3 12CC44 4#7l4 30mmHg3 ### #4 ##44 #3 99% o^l-# 3#3 4# 

# 126g(4#4 4 4 89%)# #44. #3# 7 1-3 33433444 44 #433 
4#4#4[4# ##### 4 4 (decane) 4 43], #3 4 ## #4#4# # 1 



H-NMR[6.31ppm(s , 2H), 4.19ppm(s, 4H)]# #4 4#4#4. 
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^ DMSO -g-"l)«- A>-g-# 3,4-£Hl-^l^-2-^ *\]2i: 

DMSO 650g, 3,4-i^Hl^] -2,5-i4|_2.5!ltl7f^##^> 2 32g, IL^JL #£}## 23g# 1 -ef-i 
Hi ^*}51 #11 ##o] -g-sfl # # oi£# #«-§! #7l(214r 

7>sr>^A^ 120°C<>lH 4^1^ #<£ 7f##Cf. ^## ^7]-# ^X|<4] 

inf ##sr]-7]l 92%^ 3,4-i7|^l#Al^ 0.^1 141g^- 'a&cf. o] 

120°C c Hl A i ^^-71# 30mmHgS *I^-i- =§^M ££ 99% o)^-o) 129g(c> l.s. 

*1^ 9} 90%)^ . #J£# ?\— 3.S.v }^~ LHflnHl Iff 

#<y c-11^4 ti]j57 ) . ^-o]o. ^ lH-NMR[6.30ppm(s, 2H), 4.05ppm(s, 6H)]^r 



sfl ^-^l-SiiTf-. 



jLnf] 



^ w o V ^°fl 3,4-17 |d11#a]b|^.^1 ^ o}^ 

D fl-r- -T-^rtlr U-^ll # $lcf. H'y # ifr# ti>-§-Al ^>3f ^£3. 

^■§-i: ^## *\]3z-5}JL, ^t}- JL$S.°) 3 ( 4-t^H1#a]e)3<£1 ^ 3,4- 

^1M^a]e 1 3^ # SU^r h o^ 33^ #^°! ^014. a. 1^-tg Sf^- 

#£- nfl-f #-§-# 
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11 

f>}7) 5l-«j-^ 12] 3,4-tq<^A]-2 ) 5-E^^7>5.44'£ jEE^b t}7) 5}-§j-Ai 2 °] 3,4~°^ 

^^^-^1-2,5-^^. ^- e ] #n) ji4 ^-ozf ^o)^ yj^o] 2 25°C ^ -g-^fl 

#7>=.^S|- ^-§-4- bb ^^-#-i; #5. ^ 

-g-nfls- 7\) 7j y-]-^- 7^-%. -5} 7} Sj-^H 3^1 3,4-^-]^^-^]^ o_3fl SEb sr>7l 

2 )-«VAl 40 ] 3,4-^:^^1i7|^-a1e^ °.^4 Tfls^-b H o Vl ^ , 

1 



r 2 o or 1 

JtL 

ho 2 c a s a co 2 h 



s|-«M 2 



A 

0 0 

il 

H0 2 C A S A C0 2 H 



5}- ^-41 3 







N 
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A oM ^ #, 

R 1 SJ R 2 ^ Ufl*l 152] *l£fl £E^r £-*1^ <£z]7l o] j7, 

X *]€r^-(CH 2 )n-°M, n £r Ufl^l 122] ^o]t^. 

2 ] 

HH &°H, #7l *hdi^ 'o' 7] SE4r ^ 44di7]^<a# ^ H o Vl w . 

C^t 1 ^ 3] 

7(1 l^Hl &<>H , ^-71 ^ -g-nfl^ ^S-A)c s_ ) , o>n>o]^=- 

^ H14r 2 °)AVo} ^ -g-nfloj-g- ^ h o >^. 

4] 

Til 3%H1 A i , #7] u] n]]^^^A]-o] C_ > N,N-l4lT 1 fl^i#ol-D].ol^ > 

# iE4r 2 ol^-oj -g-nfloj^. H o V^. 

[3^*8- 5] 

Til 1%H1 , ^-7] ^-e]^ ££^r ^Ej <* 7HfH<g ^fuf, 5&4r ^ 

^ ^Sls. s}-^ ^ . 
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[444 6 ] 

4 5%H1 5U°H, A oM 4444 4714 4444 , 4444, 4444# S4 4444 
4"§- iMM 4^4 444# 44 AS 44 44. 

[444 7] 

*fl 14M1 444 , tf7l Hs}S#^2l- 444 100 44 170°C4 #S 4444 4*34# 
44 AS 4# 44 • 

[444 8 ] 

4 744 444, AV 7 ] ^71-5.4-^21- til-§-^- 120 44 140 °c ^1 #s 4444 4 s S^-4- 

#4 as 44 44. 

[444 9] 

4 14 44 Tfl 84 ^ 4 A 4 44 444, 471 R 1 ^ R 2 7> ^1^7101^, X7> °11l)^7l 
4# 44 AS 44 44. 
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